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2odbo] A gd do wE X3 FAHD ASS TUA7E W oA, 7] SUtE S-S A (leaf
length), @*(leaf width), 5= (number. of leaves), SPAD %, 994 (leaf area), A F(fresh weight),

E%(dry weight), & & (total root length), ¥2] ¥3](root volume), 2] ¥EWZ (root surface area)
2 2 F(number of root tips)d G ek, ol AFHA =t

2 odge] o 74 oo wE X3 FFE AFES TVMIIE WS FAHSREE, el Egold Zolrt
2 cm X 3 emoli, #717F 0.3 em o] 0.5 cm ©]8F =X 0.5 ecm =3 1.0 cm 0] X F 2E AHIT F
o Egor wFdhe 9AE XY F oy, ol AgEA ow, Eo Edeld Aolvt 3 cmoli, #
717F 0.3 cm ©]% 0.5 cm ©]3k A3 FEE AW £ WFow 9T A9 A FAHEY AHE &HH
o= FVMAA F 3
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=, 65~72%9 diHE B 15(8)/%n(eh) e FF] 2eR 20~229U7%F SHIE SAE ¥ F i, wg
AetAl= 29.5~30.5T 2] &&=, 66.3~66.9%°] FiFE= B 15h(')/0h() el FF7] 2 om 2193 Aulsh=
SAS E3E 5 Ao, ool AFEA et

(D) ZE7F 3% &2 Edole] Aeol7k 1.5-3.5 cmo]aL, 3717k 0.3 cm ©]%¢ 1.0 cm °late] A& FE& A

Zo]1 EYo]E 28~33T Y &%, 65~72%9 Aths5E 2 15h(4)/9h(H) e FF7)
A s X8, S0 S7tE A3 TAHE AuwHS AFd),

wodyel 9 elo] mE A%l b A% A APEel gloid, 47 Fe Edel 507 &
RE Fea =dolQ 4 gou}, BEol} 4B od 48 Ae] 8] AT ot Zela =eold
W olo] 5ws A@EA ghr)

ool o] 7 oo wpE o] FUtE X3 FADY AuubEe, FAHoRE,

(1) AEZ 2458 Z¢ Edolo] dol7F 2 em == 3 eme]3L, #7]17F 0.3 cm ¢4 0.5 cm ©]8F == 0.5 cm
Z3 1.0 cm ©]3FQ! A& FLE AW 3 Wgo g wFse vA; ¢

(2) A7) A3 ZE2o] EE Ze 1 EFolE 29.5-30.5C9 &%, 66.3~66.9%2] As5E 2 15h(%H)/%h
(ehe] F57] =de 2 2143 Avjst= &AL E 28 % T 9,

1) HEZ 2219 Zea Efole] Aozt 3 emo]al, £717F 0.3 cm o4 0.5 cm ©]8kY A3 FE AW &
o ko g wEstE v W

(2) A7) A3F Fo] FdEH Zea EFolE 29.5~30.5C9 L%, 66.3~66.9%% AulEE 2 15h(9H)/%h
(ehe] FF7] 2Ho 2 2143 Avisks &AL E 28 = o}, oo A=A gev),
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el Aupggel wel dolzt 3 emelal, #717F 0.3 cm o] 1.0 cm o]kl A& FE Aw £ Ik
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(20221 6¢ 169~2023 6¢¥€ 28Y) A& FTAE WolAA UEE FEIIGeH, 930 AW U<

SEF 23.440.1C, He S Es 89.8+2.2%

AFE oy A3k F2o o], #H7] 2 3F e 2o weE Fsigleon, F Aol AFAAE F7
1 m °]3te] FEE 4ol 1cem, 2 cm e 3 emE U] ARESIGlAL, 2 H7] AodA= 4

#7] 0.3 cm ©]A& 0.5 cm ©]3F, 0.5 cm %3 1.0 cm ©]3} = 1.0 cm %23

o] 2 cm®l FZE 1.5 cm ©]3}=
BFetel Algstgon, 9 W AFodE F7] 0.5 em 14 1.0 cm °]3I¢] FZE o7} 2 vt HES
Agksle] AbgstgTk. A7) A ¥ =28 AE(Plantworld, Nongwoobio Co. Ltd., ¥+-)7} &21% 507 Z#1
Egolo] 3F3t T EltF 24olA 21¢97H(20223 69 28U~ 2022d 7Y 18Y) SHEUoH, 24 Ui &
TE 30+0.5C, Ho AEEE 68.1+11.8%, FF7]= 15/9h(H 7]/ 2 AR,

2. ASZA}

AH52AE 98l G (leaf length), GZ(leaf width), 4 (number of leaves), SPAD #k, ™4 (leaf
area), 7373 (stem diameter), A’dF-(shoot)®} A sH-(root)e] AAZF(fresh weight) 2 EF(dry weight),
% T (total root length), ] HI(root volume), 2] ¥EWA (root surface area), H 7 (root
average diameter) W TG F(number of root tips)E& FA3Y. SPAD 32 AF4L 5797 (SPAD-502,
Konica Minolta Inc., ¥&)E o] &3lo] &3] e 379 4d& F4sta HA#3S &y, 232 WY
o] 78 2] 9 4 (CD-20CPX, Mitutoyo Co., Ltd., 4¥)E omo}oq SASATh. dude G4y A

LI-COR Inc., "=)E ol&3ted 431, AATH Aesd AAAEE ol &3t F433int. d% < )ﬂu
EAE 70C & AZ7](Venticell-222, MMM Medcenter Elnrlchtungen GmbH., =Y)lA 72417
T ZAs. ¥el olw]x] 27y (Expression 12000XL, EPSON Co. Ltd., 3¥=5)E o]&3fo]
WinRhizo Pro 2007a 2] o]ujx] &g %24 A]X~®l(Regent Instruments Inc., fUthH S o]&3te F

dol, g x¥WA, g A, o FE A8
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AAd 1. A% F29 dold mE A FHEY AS A £4
A& T Aol (1 em, 2 em, 3 em 2 F¥ 2 Edolo dFsto] HHI F A% FAHE S FHE 24

a3

a1 AT, A F29] dolrt 1 end Aol Forh #ERHA Fu mE TAREG o, Zol7l 2 em EE 3
em@l A TS wgetd A FAH 9, 9F, SPAD @, dWA, B4, AAT, des, T 2, e
Ty, s wuE, B g9 24 92 ow w7 Segla, 538 dolrt 3 emdl AR F2E HEE A4S 4
HA, @&, g ARG A8Fo] o A SUHE AE Fsiti (& 1, £ 2 % = 1)

x 1

Rhizome Leaf Leaf | No. of SPAD Leaf Stem Fresh Dry weight(g)
length length | width | leaves area diameter weight (g)
(cm) 2
(em) (cm) (cmy) (mm) Shoot | Root | Shoot Root
1| - - - - - - - - -
2 56 ay 2.89 b 14 a 32.59 a 68.84 b 1.33a | 1.90 a| 0.82 a| 0.15 b | 0.077 a
3 6.7 a 3.70 a 13 a [ 36.10 a| 111.73 a| 1.38 a | 2.78 a]| 1.28 a] 0.25 a| 0.126 a

Z.
No emergence observed.

Mean separation within columns by LSD test at p < 0.05.
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AG Fao) dolol M A% FAR A% AH $A(2)
Rhizome Total root Root volume Root surface Root average Number of root
length length(cm) 3 area diameter tips
(em)
(cm) (en) (mm)

1 K - - - -

2 2453 2 0.64 a 37.7 a 0.55 a 875.5 a

3 189.7 a 0.49 a 37.7 a 0.70 a 676.0 a

Z
No emergence observed.

Mean separation within columns by LSD test at p < 0.05.

AAd 2. AR F29 F7]4 ©E AF FAHRY A5 A 4

Aol 2 emd] A3 FL FoAAM #717F 0.3 em ©]% 0.5 cm ©]3}F, 0.5 cm &3 1.0 cm ©] } BE—E 1.0 ecm %3
1.5 cm ©]8}¢l AL HAHsla Zel1 EYold EFale] SHI & X3 FAE AL

=05 cm 27 1.0 cm o3k A3 F1S FEsH #7)7
[e:

.5 cm ©]3}k | 3
T3t Ao vlal A% FAHHY 9%, 9%, 95, SPAD &, 94WH,
=

0
cm iﬂ 1.5 cm 013}91 A& F2E& 9%

CAAT, AeT, & 2, e By, e U, e g 24 % 29 b SUrekleH, 53 &
1%03cmﬂ%05cmoad%W}%%%ﬂ%Q%%PW}%@Eﬂﬁﬂ@?ﬁﬂ%ﬁﬂ%ﬂvlﬁﬂ@
o8 SIHE AE AASAT(E 3, H 4 R E 2).

Rhizome Leaf Leaf No. of | SPAD Leaf Stem Fresh weight Dry weight
diameter length width | leaves area | diameter (g) ()
(cm)
o (cm) (em) (sz) (mm) Shoot | Root Shoot Root
0.3cm ©]% z 3.70 a 17 a [ 31.8 a|122.81 a| 1.52 a |3.48 a|1.26 a| 0.246 a | 0.056 b
S 17.77 a
0.5cm_©]3}
0.5cm %3¥}| 5.70 ab| 2.85 ab| 13 a | 30.4 a| 40.20 b | 1.39 a [1.45 b|0.83 a| 0.110 ab| 0.102 a
1.0cm ©]3}
1.0cm %=3}| 4.15 b 2.20 b 8b | 26.7b| 19.01c| 0.76 b |0.62 b|0.07 b| 0.043 b | 0.003 ¢
1.5cm ©]3}
Mean separation within columns by LSD test at p < 0.05.
I 4
AG Fae) F700] BE A% FHR A% AH B2
Rhizome Total root length Root volume Root surface area Root average Number of
diameter (cm) (en) (end) diameter root tips
(cm) (mm)
0.3cm ©] z 0.46 ab 31.14 a 0.77 ab 838.8 a
0.5cm ©] &} 241.8 a
0.5cm Z3} 95.0 a 0.50 a 21.32 a 1.24 a 384.0 a
1.0cm ©]3}
1.0cm %3} 72.6 a 0.04 b 6.00 a 0.26 b 268.5 a
1.5cm ©]3}




[0056]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0065]

Mean separation within columns by LSD test at p < 0.05.

A 3. A% B2 FF B G

A% FREY A AH

ZIHSd 10-2025-0014328

Zo] 2 cmolal #717F 0.5 cm ©]X 1.0 cm o8kl X8 FE& st F 1 Egold IFete] SHI &
A8 FAHEL] AL JEHE FA T
g A, A FEE AUY 7 e sigst AR £y gEgo s gFe A9 A% FAHHY 9, ¢
E 4%, SPAD g, SIRA, skl AAF, Agvsh AsHre ABF, F Y, P P, Pel m@y 2
T F oA o R S S HASGT(E 5, £ 6 R = 3.
F5
A% Fel b wael he A% FARS A% Y 2A()
Sowing Leaf Leaf | No. of SPAD Leaf area Stem Fresh weight Dry weight
direction | length | width | leaves (sz) diameter (g) (g)
(cm) (cm) (mm) shoot | root shoot root
Horizontal 910 a” 4.69 a| 17.0 a | 37.62 a| 168.43 a 1.95a [4.38a|1.43a|0.37a|0.138 a
Vertical 7.23 b |13.71 b] 9.0b]35.56 a 84.98 b | 2.28a [2.79 al 0.94 b[0.24 b [ 0.053 b
Mean separation within columns by LSD test at p < 0.05.
£ 6
A% Eool HE P we A% gARe A AH 24(2)
Sowing Total root Root volume Root surface Root average Number of
direction diameter :
1 1 length (cms) area(cmz) root tips
(cm) (mm)
Horizontal 259 9 4 0.83 a 49.1 a 0.81 a 965.3 a
Vertical 103.3 b 0.43 b 21.7 b 0.84 a 443.5 b
A7) A¥E B, 28 Egold] dol7l 3 emol #717F 0.3 cm ©]4F 1.0 cm ©]8He) A F=TE Ay 4
3 wgko 2 mFsts 2L A3 FAE A HHE dAS FU/MAZA F Ade HAY 2AAS & 5 I
o
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Rehmannia glutinosa Libosch. *Togang’
Sowing: June 16, 2022
Photo: July 18, 2022

Seed rhizome length (cm)
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k1
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Rehmannia glutinosa Liboesch. ‘Togang®
Sowing: June 16, 2022
Photo: July 18, 2022

v,
éqi

03 cm 0| '.‘;* 0.5cm _’-"'_-I-!I' 1.0 em ?5.3'.]'
0.5 cm 0|5} 1.0 cm 0|5} 1.5 cm 0[5}

Seed rhizome diameter (¢m)

0.5 cm =3} 1.0 em =3}
0.5 cm 0| S} 1.0 em O[5} 1.5 cm 0[5}

Seed rhizome diameter (cm)

Rehmannia glutinosa Libosch. ‘Togang®
Sowing: June 16, 2022
Photo: July 18, 2022

Horizontal Vertical

Sowing direction
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Horizontal Vertical

Sowing direction
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